Contents of a Watershed Plan

@ Barry Tonning
Tetra Tech

What are your “big picture”
management objectives!

ET IS

Restore aquatic habitat
by addressing channel
instability and
sedimentation

Protect drinking water
reservoir from excessive
nutrient loads &
eutrophication




Scale and Data Collection in Watershed Planning

PLANS
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SUBWATERSHED |

WATERSHED |

EVEL OF DETAIL

PLANS
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SITE-SPECIFIC OR
PROJECT-SPECIFIC
ASSESSMENTS

Contents of a Watershed Plan

Introduction
+ Plan area & description, partners, background P

Feed lot Distances from Streams (m) | 4271

Water quality information & analysis P
+ WQS & goals, monitoring/assessment results =
+ Key pollutants / stressors, sources, current loads

PFOPOSGCI management measures
# Load reductions needed, BMP types proposed
+ Reductions expected from BMPs, installation sites

Implementation plan
+ Public info/education & outreach/involvement plan
+ BMP/$$/TA support sources, project schedule & costs

Monitoring and adaptive management approach
+ Interim measurable milestones, load reduction criteria
+ Evaluation framework, monitoring plan & partners




Introduction

m Geographic area
« Basis for selection

m Watershed inventory
+ Physical description
Climate
Geology
Hydrology 05090203 onnimo

Soils Subregion ~ |
] | |

Region —— |

Biota F‘.t(ouhtmj Unit

(mn'mj'.nc_\l Unit —
1

Land cover & uses Wat —

Resources & recreation
Programmatic infrastructure

® 6 6 6 O O 0 0 o

Economic, social, cultural and historic background

m Partners

Water quality info & analysis

m Water quality goals
+ Designated uses, WQ criteria
+ Restoration and protection goals
# Flooding, aesthetics, others???

m Monitoring and assessment results
¢ Desktop data mining, local monitoring results

¢ ID impaired & threatened waters
+ CWA 106 program data & 305b reports

m Key pollutants / stressors
# Check 303(d); local monitoring/assessment

m Pollutant sources
o From 303(d) or other assessment

m Current pollutant estimates
+ Estimate, model, or otherwise describe




Types of Data for Watershed Characterization

m Physical and Natural Waterbody Conditions

Fea\t/\l/”tes' hed boundari « Water quality standards
atershed boundaries + 305(b) report

?ydro'f’gyh + 303(d) list
opography + TMDL reports
*

SO.”S Source Water Protection
Climate Areas

Habitat Pollutant Sources

Wildlife + Point sources
m Land Use and Population + Nonpoint sources

CRETEEiESHES Waterbody Monitoring
¢ Land use and land cover Data

« Existing management + Water quality data

Bl’aCtICGS hi + Flow data
¢ bemographics + Biological data

Source Water Protection Map

|

Bath County

Fropared By. Tabltha Richardean 55,03
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List of Contaminant Sources with Susceptibility Rating
PWSID: 0870293 System Name: MT STERLING WATER WORKS
Withdrawal ID Type: Water Withdrawal ID (Surface Water)
Withdrawal Seurce Information:
Withdrawal ID: 0191 Latitude: 38.05972 Longitude: -83.8475 Collection Method: INT
Status: Active Arvea Dev. District: Gateway Area Development District County: MONTGOMERY
Commenis:  This withdrawal source is Iocated in a small reservoir.
Contamtinani Source Information:
Procmity  Cont: art Likelhood of Hydwlogic Numer il
1eg Landfill - Inactive FOOTHILLE SANITARY Mlailing/Site Address: JEFFERSONVILLE, 1 1 3 3 3 &4 18 High
e

LANDHLL, INC Y 40337, Courty H
13144 Landfill Sites- hitorical, M. Sterling Landfill Comty Warme: Martgomery 1 1 3 3 3 4 18 High
nzeds aftextion
371 Railoads Statewide Raiboad Covaragefr  Thewhole Kentucky state 1 1 3 3 3 4 18 High
Eertudy
G410 Row Crops (Land Cover)  Statewide Coverage of Fow Crops  The whole Kentucky state 1 1 3 3 3 4 18 High
(Land Corvar) f Kertuclyy
38993 Superfund Sites- Active  COLUMELA GULF- 801810 MailingiSite Adiress: HWY713, MEANS, 1 1 3 3 3 4 18 High
MEGUS ABS EY, Courty Name: MENIFEE
3987 Superfund Sites- Active  DONALDSON DUMP Comty Hame: MONTGOMERY 1 1 3 3 3 4 18 High
3143 Superfund Sites - Active  TEXAS EASTERN Comity Hame: MONTGOMERY 1 1 3 3 3 4 18 High
11395 TierIl: Hizadous 4.0.SMITH ELECT. PRCDUCTS  Address: 200 OWINGSVILLE ROAD, 1 1 3 3 3 4 18 High
Chernical Use co MT STEELING, EY 40353, Courty Hame
MONTGOMERY
10277 Tierll: Hizadons RUMPEE OFKENTUCKYINC.  Addwess: DEA MT. STERLING 1 1 3 3 3 4 18 High
Chernical Use LAMDFILL, 30 DUMP RD
JTEFFERSONVILLE, K 40337, County
13517 EPDES Pevuit - MENIFEE COSD # CO LINE 1 1 3 3 2 4 17 High
Muricipal, Industial and
Ol Lease
13253 KPDES P - MONTGOMERY CO SANIT DIST 1 1 3 3 2 4 17 High
Bhunicipal, Industrial and  #2
il Lease
13770 KPDES Peuni - THEWALKER CO OFKY INC 1 1 3 3 2 4 17 High
Municipal, Industrial and  POWELL
Oil Lease
173568 KPDES Peuuit - TH GAS PIPELINE COMP STAT 1 1 3 3 2 4 17 High
Bhamicipal, Industial and 107
Ol Lease
137 Landfill Sites - historicsl,  Hervy L Papfitt Saniation Comty Haus: Mostgorssr 1 1 3 3 2 4 17 High
cleaed o aoverd
#7159 UIC Class 1,2, d ;7 CHARMANE OIL MailingSite Adiress: PO. BOX 1280, 1 1 3 3 2 4 17 High

EBEATTYVILLE, K¥ 41311, Phone
EO0B4GI39A0, Contart: ROBERT

¢ Close Full Screen d

Sample Data Sources

Woatershed Coverages:
+ 8 digit: http://water.usgs.gov/GIS/huc.html

+ 14 digit:
www.ncgc.nrcs.usda.gov/products/datasets/watershed

+ EPA Reach Files 3 versions RFI, RF2, RF3 Alpha (most detailed)

& www.epa.gov/waterscience/ftp/basins/gis_data/huc/
Elevation Data

o USGS: http://edc.usgs.gov/geodata

+ GIS data depot: http://data.geocomm.com
Land Use/Population

o USGS: http://edc.usgs.gov/geodata

+ EPA: www.epa.gov/nric/nlcd.html

BLM Management Plans

+ www.blm.gov/planning/plans.html




Other Data Sources

m State 303 (d) lists and TMDL reports

+ www.epa.gov/owow/tmdl
m Point source discharge permits

+» www.epa.gov/enviro/html/pcs/index.html

m Agricultural Statistics

+ http://www.nass.usda.gov/
index.asp

m Septic tank use
+ http://quickfacts.census.gov/
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g Minnesota Pollution Control Agency

| Site Index | Glossary | What's New | Ask_N_\PCA' | Visitor Center

MPCA Home > Water > Basing > 305k Aszessments of Straam Conditions in Minnesota's Major River Bazing

308h Assessments of

Leke Condtions in - 305b Assessments of Stream Conditions in Minnesota's Major River
Minnesota's Major

River Basing Basins

Related Pages:
Basins Stream assessments are prepared for the U5, Congress under Section 305b of the Clean Water Basins in Minnesota

Actto:

- Basin Reports
Wyater . 3 %

+ estimate the extent to which Minnesota waterbodies meet the goals of the Clean Water Act o Stream Assessments

305h Assessments of and attan state water quality standards, and
Lake Conditions in o share this mformation with planners, citizens and other partners in basin planning and Map Shapefles
Minnesota's Major watershed management activities.
River Basins Mare Infarmation

Thie Wab she centaing POF These assessments are a fundamental part of MPCA's state water quality management program.
documens that require #dobe
SR A major shuft n 305b assessments in Winnesota cccurred for the 2004 assessment reporting cycle. The USEP A had requested States
integrate ther reporting for sections 303d and 305b of the Clean Water Act and Mnnescta has sought to comply by preparmg an mtegrated
agsessment repott since 2004, In order to accomplish this all streams in the state for which data were available were assessed instead of

maling assessments on a rotating basin cycle as was done in previous assessments.

Two major goals of the Clean Water Act: 1) fishable waters, and 2) swimmable waters, are assessed here in terms of three types of use
supports, Aquatic Life, &quatic Consumption, and Aquatic Recreation, with each use assessed as either:

oo 15 http://www.pca.state.mn.us/
insufficient information (IF)

o s Q1) water/basins/305briver.html

To view stream assessments, select the major river basm from the map or list files shown below. The stream reaches are grouped by major
watershed. The stream assessments include a column containing a category, which reflects the overall categorization an agsessment unit
receives in the integrated assessment process based on the assessments of individual use supports. For a complete description of the 3

@ & Internet




i LEe

Mlinnesota River

Missouri River

Rainy River

Red River

St. Croix River

Upper Mississippi River, Lower
Partion

Upper Mississippi River, Upper
Partion

[Z}assessment of Straam Water Quali

[Phassessment of Stream Water Qualit

[Z}assessment of Straam Water Quali

[Euscessrment of Stream Water Qualit

[Z}assessment of Straam Water Qualit

[Phssessment of Stream Water Qualit

[Phassessment of Stream Water Qualt

IMap of Minnesota River Basin far Swirming

Map of Minnesota River Basin for Aquatic Life

Map of Minnesata River Basin for Aquatic Consumption

Wap of Missouri River Basin far Swimming

Wap of Missouri River Basin for Aquatic Life

Iap of Missouri River Basin for Aquatic Consumption

Iap of Rainy River for Swimming

Map of Rainy River Basin for Aguatic Life

Map of Rainy River Basin for Aquatic Cansumption

Wap of Red River Basin Stream Assessment for
Swirmming

Map of Red River Basin 1t for Aquatic Life

Map of Red River Basin 1t for Aquatic
Consumption

IMap of St. Croix River for Swimrming

Map of St. Croix River Basin for Aquatic Life

Map of St. Croix River Basin for Aquatic Life

Map of Upper b River, Lower Portion for
Swimming

Map of Upper b River, | ower Partion for
Aquatic Life

Iap of Upper b River, Lower Portion for
Aquatic Consumption

Map of Upper b River, Upper Portion for
Swirmming

& Internet

|. An identification of the causes and sources or groups of
similar sources that will need to be controlled to achieve the
goal identified in element 3 below.

Sources that need to be controlled should be identified
at the significant subcategory level with estimates of
the extent to which they are present in the

watershed (e.g., X number of dairy cattle feedlots
needing upgrading, including a rough estimate of the
number of cattle per facility; Y acres of row crops
needing improved nutrient management or sediment
control; or Z linear miles of eroded streambank
needing remediation).




|dentifying causes and sources

m |dentify water quality goals and existing
impairments or threats

o Examples: metals / acidity from X number
of abandoned mine lands, sediment & high
flows from urban runoff, sediment from
construction sites, habitat loss from
channelization, etc.

m Estimate pollutant sources requiring controls

o Examples: # of miles of pasture streams
needing fencing; number of mine sites
needing treatment with estimates and
general profiles of flows, etc.

¢ Can “bundle” stressors and/or sources

+ All pasture cattle operations, all development sites
+ All sources of sediment, all sources of phosphorus

m Prioritize & map pollutants and their sources

Cause/Stressor Categorv Impacted Miles
SEALION Lo e ae e 1,T53.2
Pathogens .....................

Other Habitat Alterations .
Organic Enrichment/Low DO .
IS oo
Salmnity/TDS/Chlorides .

Causes Unknown ..

Metals __...........

Flow Alteration

Sulfates _...........

Dioxins ..

Turbadity ...

Algal Growth/Chlorophvll a ... 55,
Suspended Solids _......... Y. P D
Unionized Ammonia . . C a u S e S Of
Thermal Modifications ...
Unknown TOXICIEY ..o
Priority Organics ..........

Noxious Aquatic Weed . M
Radiation .................... Po ] u Ion

P

Chlorme ...

Oil and Grease ...

Other Inorganics .

Exotic Species ...

Pesticides ................ -
INONPIIOITY OTZAIIICS oo e oo eae e e e e e e e e e e e amnmecemas e eeesamemammneenneen e mnenn
Taste and Odor oo

;.JI

O b bh




Sources

Source Category Miles Impacted

Source Unlmoewn 1,631
Agriculture 1477 2
Crop-related Sourres - e O3 T
Nonirrigated Crop Producnon 424 4
Irrigated Crop Production 84 .4
Specialty Crop Production ... J USSR e 36
Grazing related Sources . . 620 8
Pasture grazing - Riparian and/or Upland . 2229
Pasture grazing — Upland 196
Range grazing - Riparian and/or Upland 07
Intensive Amimal Feeding Operations. 105.6
Concentrated Animal Feeding Operations (permitted, point source 223

Confined Animal Feeding Operations (NPS) .
Habitat Modification (other than Hydromedification)..
Removal of Riparian Vegetation. ... -
Bank or Shoreline Modsification/Destabilization .
Dramage/Filling of Wetlands. ..
Resource Extraction

Surface Mining. ..
Subsurface Mining
Dredge Mining .
Petroleum Activities.
Mine Tailings .
Acid Mine Drainage
Abandoned Mining .
Inactive Mining..........
Urban Runoff/Storm Sewer:
Erosion and Sedimentation .
Non-industrial Permitted.
Industrial Permitted.
Other Urban Runoff
Illicit Connections/Illegal Hook ups/Dry Weather Flows
Hydromodifieation ..o e eee e
Channelization
Dredging..
Dam Construction ..
Upstream Impoundment
Flow Regulation/ l\Iorhﬁt'umn
Silviculture
Harw elsn.ng Res[or'mon Resmhlc \i'm'lgement S
Logging Road Construction/Maintenance ................................105
Silvicultural Point Sources ... 35
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Roads

Pollutants come from:

m Point-source discharges (NPDES facilities)
o Info is available on the discharges (DMRs, etc.)
+ Some are steady-flow, others are precip-driven

m Nonpoint sources (polluted runoff)

# All are (mostly) precip-driven

# |dentifying & prioritizing sources is tough

# Literature values can be used to estimate

# Modeling gets you closer . . . . do you need it?
m Air / atmospheric deposition

# Can be significant in some locations
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Common NPS pollutants: nutrients

Sources of nutrients to lakes

Septic systems Industrial
Lawn and garden waste

fertilizers Stormwater

(. Petwastes runoff
N
e

Farm animals

Manura spreading
Crop fertilizing

Common NPS pollutants: bacteria

Sources of Fecal Coliform Bacteria . Fam

animal
wastes

Misconnecied
sanitary sewers

Stormwater
runetf

e e - :
A, ... § E
PN NI AT I 5 2% e 52
=N NSNS p N g e NN g PN N




Common NPS pollutants: sediment

The Effects of Siltation in Rivers and Streams

Sediment
abrades gills

Sediment blocks sunlight
and reduces growth of
beneficial aquatic grasses.

Sediment suffocates fish Sediment reduces available

eggs and bottom-dwelling habitat where fish lay eggs

organisms. and other aquatic organisms
dwell.

12



|

TURBIDITY (NTUs)

|

RELATIONAL TRENDS OF FRESH WATER FISH ACTIVITY TO TURBIDITY VALUES AND TIME

100,000

REDUCED GROWTH
RATES DETECTED

DELAYED HATCHING RATES

LONG-TERM REDUCTION
IN FEEDING SUCCESS

FISH STARTT
SHOW SIGNS
STRESS

HOURS D&YS WEEKS MOKNTHS

TIME -

Other measures:
dissolved oxygen

DissoLVED OXYGEN CRITERIA

Minimum AMOUNT OF OXYGEN MG/L
ofF Water NEEDED TO SURYIVE BY SPECIES

o — Striped Bass: 5-6

ﬁ. ::‘f American Shad: §

‘White Perch: 5

Yellow Perch: 5

; i
- I.-.hrd Clam: 5
ar®=<

-

Alewife Eggs & Larvae: 5

Milligrams of Oxygen per Liter of Water

Alewife Juveniles & Adults: 3.6

OxyGEN: THE BREATH OF LIFE

13



Table 2-2. Summary of Common Pollutants and Sources

Potential Sources
Pollutant Impacts on Waterbody Uses
Point Sources Nonpoint Sources
Pathogens * WWTPs * Animals {domestic, wildlife, livestock) + Primarily human health risks
* C50s/350s * Malfunctioning septic systems * Risk of illness from ingestion or from
+ Permitted + Pastures contact with contaminated water
CAFOs * Boat pumpout facilities through recreation o
* Discharges ffom | « Land application of manure * Increased c:_ost of treatment of drinking
meat processing | , - N N water supplies
facilities Land application of wastewater + Shellfish bed closures
* Landfills
Metals * Urhan runoff * Abandoned mine drainage + Aguatic life impairments (e.g., reduced
+ WWTPs + Hazardous waste sites (unknown or fish populations due to acute/chronic
+ CSO/SSOs partially treated sources) cog_cen.re_ltmns or contaminated
. ) + Marinas sediment)
Landﬂll.s + Drinking water supplies (elevated
* Industrial concentrations in source water)
faciliies * Fish contamination (2.g., mercury)
* Mine discharges
Nutrients « WWTPs + Cropland (fertilizer application) * Aguatic life impairments (e.g., effects
+ CS0s/SS0s + Landscaped spaces in developed areas from excess plant growth, low DO)
* CAFOs (e.g., lawns, golf courses) * Direct drinking water supply impacts
+ Discharge from | * Animals (domestic, wildlife, livestock) {e.0., dangers to human health from
food- processing | * Malfunctioning septic systems high levels of nitrates)
facilities + Pastures * Indirect drinking water supply impacts
+ Landfills . Boat t (e.g., effects from excess plant growth
03 D“mFO“_ clogging drinking water facility filters)
* Lanel anehcatmn of manure or + Recreational impacts (indirect impacts
waslewaler from excess plant growth on fisheries,
boat/swimming access, appearance,
and odors)
* Human health impacts
Potential Sources
Pollutant Impacts on Waterbody Uses
Point Sources MNonpoint Sources
Sediment * WWTPs * Agriculture {cropland and pastureland + Fills pools used for refuge and rearing
+ Urban erosion) * Fills interstitial spaces hetween gravel
stormwater * Silviculture and timber harvesting (reduces spawning habitat by trapping
; * Rangeland erosion emerging fish and reducing oxygen
systems .
4 * Excessive streamhank erosion Iexchange) .
« Construction u'\.hz_an suspended, preven s ﬂgh _from
« Road seeing food and can clog gills; high
oads levels of suspended sediment can
* Urban runoff cause fish to avoid the stream
* Landslides * Taste/odor problems in drinking water
* Abandoned mine drainage * Impairs swimming/boating because of
* Stream channel modification physical alteration of the channel
* Indirect impacts on recreational fishing
Temperature « WWTPs + Lack of riparian shading + Causes lethal effects when
* Cooling water * Shallow or wide channels (dus to temperature exceeds tolerance limit
discharges hydrologic modification) * Increases metabolism (results in higher
{power plants + Hydroelectric dams oxygen demand for aguatic organisms)
?'":jd °_"?9|r + Urban runoff (warmer runoff from * Increases food reguirements
IS”OUL:'ig?J impervious surfaces) + Decreases growth rates and DO
« Urhan + Sediment (cloudy water absorhs more + Influences timing of migration
‘ . heat than clear water) * Increases sensitivity to disease
Stormwater * Abandoned mine drainage * Increases rates of photosynthesis
systems

(increases algal growth, depletes
oxygen through plant decompaosition)
Causes excess plant growth

Mote: WWTP = wastewater treatment plant; CS0 = combined sewer overflow; S50 = sanitary sewer overflow;
CAFO = concentrated animal feeding operation; DO = dissolved oxygen.

14
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Steady-flow: sewage
treatment plant
discharge via
infrared
photography

'Qﬁk;

TICECONTTY i Wty R TN

FEB16/70c2,0151 .29.821,=05,9/701,.02160F
0111,3509.153808051 . 29444, S59KTS:c05

Nonpoint source: precip-driven
(this may be a point source in.some cases!)

15



Table 9. Unit loads of pollutants (kg/halyr) from different land uses’
E .

gE o 8 g

£ = > =

w £ = >

E] E = E =

o ] G I E -

f——— o = - @ o 2 -
Pollutant o2 5 j 2 o 2 2 g &

58 = E: E 8 % 8 2

[30-] o] = o = Q0 o w [¢]
TSS 1080 840 56 7 440 450 340 85 i
CoD 1070 1020 63 28 330 n.a. n.a. n.a. 2.0
Pb 71 3.0 20-71 0.1 0.7 0.005-0.006 0.003-0.015 001-0.03 na.
Zn 3.0 5] 35-12 0.22 0.33 0.03-0.08 0.02-017 001-0.03 na.
Cu 2l na. 033-11 0.03 0.33 0.01-0.06 0.02-0.04 002-0.03 na.
N03+N02-N 45 0.67 0.45 0.33 3.8 7.9 0.33 0.56 0.33
TKN 15 15 22-15 11-56 34-45 1.7 0.67 2.9 1.7
TP 2.8 2.7 09-40 02-15 13-16 0.1-3.0 007-3.0 002-045 0.06
* Exact values are given where available; otherwise ranges are reported.
Adapted from Horner et al. (1986)

|dentification of causes & sources

m What “pollutants” are you dealing with?
¢ Chemical or other stressors or causes of impairment

m How big is the problem for each?

= How do you know?
¢ Did you measure or prioritize them?
+ Did you estimate? How?

®m Where are they coming from?

+ Can you put the info on a map?

m Can you estimate the % from each source!?

16



C-O-HEAG PHe 2L a-KS
USGS Real-Time Water Data for the Nation

--- Predefined displays Select sites by number or r e
Introdyction 0 grouping —

Daily Streamflow Conditions
Honday, October 01, 2007 08:31ET

Select a state from the map to access
real-time data

Real-time data typically are recorded at 15-60 minute mtervals,
stored onsite, and then transmtted to USGS offices every 1to 4
hours, depending on the data relay techmique used. Recording and
transmission times may be more frequent during critical events. Data
from real-time sites are relayed to USGS offices via satellite,
telephone, andfor radio and are availlable for wewing within minutes
of arrival

All real-time data are provisional and subject to revision.

Build a custom summary table of the most recent
Build Tahle data for one or more sites, states, or hydrologic

ZUSGS

. regions.
Explanation
The colored dots on this map depict streamflow conditions Build a custom sequence of graphical or tabular
@ Hizh 9 6
as a percentile, which i computed from the period of Build Sequence | data for one or more sites, states, or hydrologic
JECTEEHH B 1 [er UL E (UPTIGE] B =l
@ 2 90th percentile rsclnrd for the Elxrrfent da);nfths ysar Only stations with regions
T5th-80th percentile  at least 30 years of record are uses
5th - Tdth percentile The gray circles indicate other stations that were not
ranked in percentiles either becanse they have fewer than
10th - 24th percentile I3 ¥
P 30 years of record or because they report parameters
< 10th percentile other than streamflow. Some stafions, for example,
. Low measure stage only. h // d / . /
.
O i ttp://waterdata.usgs.gov/nwis/rt |
|’&_§] ® Internet

Operated in cooperation with the U.8. Army Corp of Engineers - St. Paul District.

Available Parameters 0(:-ltPUt format |Days
[J |4l 1 Available Parameters for this site| |~ Graph 7
p O Graph wi stats | (1-31)
00065 Gage height © Graph wo stats
O Table
O Tab-separated
Summary of additional data for this site Flow data is available from the US
Gage height, feet Geological Survey web site at

Idost recent instantanecus value: 93.95  10-01-2007 07:00 http //WaterdatausgsgOV/nW|S/I't

U565 85205900 LEECH LAKE AT SUGAR POINT NEAR FEDERAL DAH, HH

94,18

94,85

94,88

93.95

93,98

93,89

Gage height, feet

93.80

93,75

Sep 24 Sep 25 Sep 26 Sep 27 Sep 28 Sep 29 Sep 38 Oct 81

———- Provisional Data Subject to Revision --—
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Figure 2. Duration Curve with Contributing Area Focus

T.C. Stiles, 2001;
B.Cleland, 2002

Willow Creek near Turkey Gap
Sample Load Duration Curve

1.6417
Fe
— 1.E+16 Jé’. g
> . 4y
.g -.. - s K =
. 1l.E+15 . b ol
& E Py 0 il d .,
TIV N T
= 1.E14 L 7 .
3 2 el
Wizl * e, . § :
F -
1,6+12 ; ; : . , )

o 10 20 30 40 50 &0 70 g0 90 100

Flow Duration Interval (%)

TARGETED Programs: Rjparian Buffers (e.g. CRP. CREP)

National Water and Climate Center SI‘DI‘iIIg {I-E‘Sl"l'i'lti.ﬂllS

Technwal Note: 41 Channel condition .........ccoooovececennnnc..d]
Hydrologic alteration ...
4yl fa - R e ]
Bank stability ...

Water appearance

Stream Visual

Assessment Protocol
Nutrient enrichment

Barriers to fish movement
Instream fish cover

Paols

Insect/invertebrate habitat

Canopy cover
Coldwater fishery
Warmwater fishery ..o
Manure presence
Salinity
Riffle embeddedness ..o

Macroinvertebrates observed.................)

http://www.nrcs.usda.gov/technical/ECS/aquatic/svapfnl.pdf
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% Buffer Area Disturbed
[ ]27-39
[ J40-59
[ 60-69
Bl 0-78
Major Roads

/\/ Streams

it /\/ County Boundaries
48% [£17°) /\/ Municipal Boundaries
/\/ Subwatershed Boundary

Supplementing available data

+ Windshield surveys

+ Interviews with residents

+ Volunteer monitoring

+ Bioassessment

¢ Targeted sampling

+ Chemical/biological sampling

Helps lay the groundwork for implementation!
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ﬂl \E‘ l 7 ,.7.' o A= fi @
CAFO

» Newes
Local News CAFOs (indicated wth red) and CFOs (indicated with blug) in East
Photo Galleries Central Indiana, CFOs are generally smaller operations than
s concentrated feeding animal operations (CAFO). Information for
AEhnes Henry, Jay, Grant and Randolph counties to come.
Obituaries
Tovms Daily Ta use this map: Click on a point of interest ta display farm
information. Use + or - to zoom. Use arrows to scroll, Hybrid
Sports . .
selection will use aerial photography.
Opinion
z was Ly, ¥ Banpuill
Businea 53] Tanetboua Y [ map | [ sawlite | [ Hyorid
Upland Harlford V"
o City
@ Pai
Falrmount ,

t‘v ,* Dunkirk

Summitvile |
Gaston -
9 9 Albany
Oreste [©)
. 5 &
Franktor b
Muncie Seima PR Farmiand
Yorktown ) (oild
b o Dalewie ?
REE EL Chesterfield ?
e .
Edgewnod ) derson @ ? ,
> ADVERTISEMENT v
_“‘, @ Middietown
StUbo22
[rivaTe FiTNess] " Losanie AR
813 N. Wheeling Ave. 7 f
04 a;?{‘%‘%‘ Mooreland M)
0¢ Markieville Vip date 52007 {80 gy me o Use

> ADVERTISEMENT ¥

4:3 Bedroom Special Created by Maeﬂuwlder‘net. Locations and information EDmEned from

2. A description of the NPS
management measures

that will need to be implemented to
achieve a water quality-based goal
described in element 3 below, as well as to

achieve other watershed goals identified in
the watershed-based plan, and an
identification (using a map or a description)
of the critical areas for which those
measures will be needed to implement the

plan.
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|ldentifying the NPS management
measures needed

m Management measures or BMPs should be linked to (or
otherwise address) stressors and sources

+ Water quality goals or estimates for pollutant removal rates
should be included

+ Can be based on typical ranges, i.e., percentage
removed/treated, reasonable estimates, etc.

m Specify or map areas where BMPs will be used or installed

+ Examples: all abandoned mine sites with dry weather flows;
all streambanks along upper reaches; livestock facilities on
Willow Run; etc.

Option: estimate the load reductions
expected or needed

m Tribes can set general/narrative water quality goals or adopt
load reduction strategies

m Calculate the total pollutant load reductions or other benefits
expected from the management measures

+ Examples: avg. tons of sediment reduction per day; acres of
rangeland under management plans; miles of eroded
streambank repaired; Ibs of metals trapped per cu ft of
waste pile treated; etc.

m |f achieving WQ criteria is the goal, estimate initial loadings,
calculate reductions needed, and compare to expected
reductions

+ Approach can be phased in over time
+ The key success criterion is progress toward goals

21



Select the best options

Describe NPS management
measures needed to achieve
pollutant reductions
What is essential to achieving
objectives?

Which options are preferred by
stakeholders?

Which options have greatest
chance for long term success and
sustainability?

PI"OPOSGC' Management measures

m Pollutant reductions needed

+ Estimate reductions desired

+ Approach selected should make sense!
m BMP types proposed

+ What will reduce pollutants?

+ Applicable to your situation?
m BMP water quality benefits

+ Can you estimate BMP impacts?

+ Use literature or actual values

A f\gl”ﬂCuli ure

m BMP installation sites Rl & Forest
+ Which sites will hit the source(s)? =77 A Other

¢ Are there critical areas to focus on?
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Prioritizing/targeting BMPs

Importance of waterbody

¢ Drinking water source, recreational resource
Magnitude of impairment(s)

+ Level of effort needed; public interest/attention

Existing loads (stressors & sources)
+ Magnitude, spatial variation, clustering

Ability of BMPs to reduce loads
# Sure thing, or a shot in the dark?
Feasibility of implementation
+ Willing partners? Public support?
m Additional benefits

¢ Recreational enhancements, demonstration

Select the most appropriate BMPs

Look at what’s worked and what hasn’t
Research effectiveness
Consider costs/benefits

Property ownership/site
access

m Look for added benefits

m Use a combination of
techniques

Focus efforts on critical areas;
use more or better BMPs there
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Examples of Different Scenarios to

Meet the Same Target

Existing Scenario 1 Scenario 2
Source ngg?npg“?;;;} %Load | Allowable Load | %Load | Allowable Load
Reduction (kaly) Reduction (kgly)

Roads 78 26 58 20 62
Pasture/Hay 21 26 16 10 19
Cropland 218 2 162 55 98
Forest 97 26 72 0 a7
Landfil 7 2 5 0 7
Residential & 26 5 0 6
Groundwater 111 26 83 0 11
Total 539 26 400 2 400

Possible Screening Candidate
Management Criteria Management
Practices Practices

Load reduction
Critical gstimates
oreps Legal requirements
Goals Physical constraints
Casts

Added benefits

Objectives

Oy




Reducing pollutants: the basics

m Simple (linear) approach
¢ Use observed data
+ Empirical relationships _
+ Reduce the concentration ﬁ;ﬁ ot
+ Reduce the source area
+ Reduce # of sources

m Complex (modeled) approach
+ Model the pollutants
+ Model BMP reductions

+ Layers can include topography, soils, climate, land use,
land cover, pollutant transport/fate, point sources,
management practices, etc.

References for determining BMP
effectiveness

Stormwater/Urban (BMP Effectiveness
database; Menu of BMPs)

Agriculture (Ag Management Measure
document)

Forestry (Forestry Management
Measures document)

Mining (Development document for ~ *
proposed Effluent Guideline for Mining)

www.epa.gov/nps




www.epa.gov/owow/nps/agmml/index.html

R EFIEEEEIESTEIERE
U.S. Envir
Polluted Runoff (Nonpoint Source Pollution)

Fiscert aditions | Contact Us | Brit Verske,  Search [col
LB Vs = Vitar = Watignels Ccasns 8 Witershads = B Bttt
Poluion Irom Agriculure

What is NPS i
. National Management Measures to

WPS Calogories Control Nonpoint Source Pollution
Publicatioms & from Agriculture

Info Resowrces

LE S D Il stions! Management Maasures to Control Nonpoint Sowee Pollution from Agricuture iz  technical guidance and referance document for

Funding use by State, local, snd tribal mansgers in the Implementation of ROAPAIR SoUTCe POIULON MAR3JEMENt Programs. It contains ieMALion on
The best available, economically acheevable mesns: of reducing pollulion of surface and ground water fram agncullure [Final Version - July

Quiraach 00 '

CWA Section 318 '

CZARA Section 6217 « Download full POFE veision in ZIP formal (14 BME)

Table of Contents

Corer Pages (POF. 747KB, 2 pages)
@ Polluted 0. claimer, Acknovdedgernents, Table of Corents, List of Figures and Tables (POF, 17768, 10 pages)
Runoff 0 " S0KE, B pages)
3 | FMKE, 72 pages)
2z (PDF, B0GKE, © pages)
Chaoler 4 Manajeme'n Measures
rient b ment (POF, 955K8, 32 pages)
"FNE ﬂ:- Pesticide Management (POF, 984kE, 20 pages)
" ad antrol (POF, 1.3ME, 18 pages)
E a5 (POF, 1.7KEB, 2
azing laniag Llll {POF, 451K8, 28 pa
Chapter 4F Irigation Watler b angacman (Pn

s (POF, 23368, 12 pages)
“C""_G..Ig.i ll':lr 4.}3}-.[‘
i (PDF, 4TSKD, 10 pages)
pages)
| 293108, 34 pages)
plar 10 Appendix (POF, 222KB, 22 pages)

You will need Adobe Acrobal Reader 1o view the Adobe POF files on this
page. See EPAS POF page for mone information about geting and ugang
™ bas O

www.epa.gov/owow/nps/agmm/ index.html

Relative gross effectiveness? (load reduction) of animal feeding operation control measures
(Pennsylvania State University, 1992b|

Total® Total® Fecal
Practice” Runoff Phosphorus NKrogen  Sadiment Coliform
Category Volume (%) (%) (%) (%)
Animal Waste reduced 90 80 60 85
Systerna®
Diversion Systems’  reduced 70 45 NA NA
Filter Strips? reduced 85 NA 80 55
Torrace System reduced B85 55 80 NA
Contalnment reduced 60 65 70 90
Structures”
NA net avallable.

Adual effectivenass depends on site-specific conditions. Values are not cumulative between practice categorias.
Each category Includes savaral specific typas of practices.
Y Total phosphorus Includes total and dissolved phosphorus, total nitrogen Includes organic-N, ammeonia -N, and
nitrate-N.

° Ineludas methods for collecting, storing, and disposing of runoff and process-jenerated wastewater.
Speulﬂc practices Include divarsion of uncontaminated water fram confinement facilltes.

¥ Includes all practices that reduse contaminant kesses using vegebative control measures.

" Includes such practices s waste storage ponds, waste storage structures, waste freaiment lagoons.
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www.bmpdatabase.org/docs.htm

e Botes
Earvirormmau Prcsaation Amasiaan Soalety of Sl Explars
Ao

Urban Stormwater
BMP Performance Monitoring

A Guidance Manual for Mesting the Mational
Stormwater BMP Database Requirements

April 2002

http://www.epa.gov/owow/nps/forestrymgmt/

-2 - D IE-E [<]

Funding

Outreach

CWA Section 318
CZARA Section 6217

Stale EPA NPS
Partnership

Training Meclings

Polluted
¥ Runoff

U.S. Environmental Protection Agency
Polluted Runoff (Nonpoint Source Pollution)
st Ackiors | Contect Us | P Versme  Seeiy 5]
EPA Hore = Waber » Villarwds Ccorry A 'Vinder shecs » Polubed Finold (Moot Source

Fudice: frim
Forestry

National Management Measures to Control Nonpoint Source Pollution
from

guidance is inended o provide techrical assistance 1o State, local, and tnbal program managers and others on the best available,
ally achievable means of reducing nonpoint source pollution of surface and ground water from Rarestry

HIML, POF)
32MB)

Table of Contents

(POF, 20KE)
F, SE3KE)

denandic B
Appendic C
Appendic [ (POF )
Appendixc E (POF, 4 2ME)

You will need Adebe Acrobat Reader 1o view the Adobe POF files on this
page. Ses EPA's POF page for more infoemation shout getting and using
the free Acrobat Reader.
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http://www.epa.gov/owow/nps/agmm/index.html

2-QRA/ TP D DM -

Polluted Runoff (Nonpoint Source Pollution
kisons | Contact Us | Brint !

A = Walny » Wetlands, Ocoang, sheslz = o . Mensures to C
Poum fro Agrcutune

MBS National Management Measures to
NPS Categories Control Nonpoint Source Pollution
PubBcations & from Agriculture

Info Rasources

EEE LR UL 2ot o Managormant Megsuwes lo Cortral Nenpaird Source Pollsban from Agncalture 15 9 leehnical gudance snd reference document for
Funding by 2 Jocal, and Inba 9 o on of nonpoint source pollution mana enl programs. information on
. wconormstally achi pins g pullulion of surface and ground waler fom agnculture (Final Version - July

Outresch
CWA Section 319
CEARA Section 6217 s Dawegload fll PEE wersion in 20 faunat (14 SME)
State.EPA NPS
Partnership Table of Contents
MLl Coer Pagas (POF, 747KE, 2 pages)
2 Polluted Disclaimar, Acknowlad bls of Contarits, List of Figures and Tahles (FOF, 177KE, 10 pages)
Runoff
for]

Chagter &= Dvarsige (F1
Chaptar 4 Managament

& Chapter da B nt Managemen

FOF, 73008, 12 pages)

Chaer e Ratestns F.'g‘nnn 28 (POF
Chagter 10 Aapendic (PDF, 222KE, 22 pages)

Yau will nend Adobe Acrabat Reader 1o wow the Adabe POF files on this
page. Sen EBA's PDF gage for more infomnation about getting and using

Sample BMP effectiveness table

Table 6-3. BMPs and removal efficiencies used in Site Evaluation Tool BMP percent efficiency
BMP Percent Efficiency
1SS Total Nitrogen Total Phosphorus Fecal Coliform
Wet pond 854 339 514 709
Dry detention 472 252 192 782
Stormwater wetland 76° 307 49+ 787
Sand filter ar® 322 59 3r?
Bioretention 87 57 fah 76ahi a0*
Enhancedg Grass swale 932 922 83 -25°
Grass swale 68° 200 299 59
Infiltration trench 95 51 70 0=
25-ft forest buffer 57°° 27be 340 5k
50-ft forest buffer g2 31tbe 3gee 5k
75-ft forest buffer 65°* 330e 410 5k
100-ft forest buffer B7be 34 be 430 5k
200-ft forest buffer 7200 380e 4700 5k
* Winer, R. 2000, National Pollutant Removal Performance Database for Stormwater Treatment Practices, 2nd ed. Center for
Watershed Pratection, Ellicott City, MD.




To model, or not to model . ..

m As these things increase:
# Number of pollutants
o Complexity of loads/stressors | &
¢ Uncertainty regarding existing information
# Expense involved in addressing problems

m The need for more sophisticated
modeling also increases

5 http:/fwww.stormwatercenter. net/menitoring? 20and% 20assessmentAvtm(3-1).xls - Microsoft Internet Explorer provided by Tetra Tech

© Fle Edt Wew Insert Format Tools Data GoTo Favorites Help "
fddress | @] http: . stormwatsrcenter nat/monkoring%20and%20assessment w3 1), xls v|E) e
o AL O < 2 - 3 3
Qe - @ ¥ B @ Oseath eravaies @ [0 = "ol %
: Google - v Search - & 2 11blocked  *BF Check ~ i, Autolink - Options
i L 4 ~
P55 hd I3
A L[ wm [ w [ o T 7F T @ T v T w [ & [ % a
1
2
3
4 Grey cells shos
5 Purple Cells Ri
3 PRIMARY
7 Al al Load
8 ™ TS5 FC
3 Iblyear | Ibly: & billion/year
n
" LDR [c1dutaere] -
2 MDR [1-4 dutacre)
[ 2 | HDR [> 4 dulacie)
2 Commercial 1l
22
23
24
| 5
[ | Foadway
EX
kil Industrial
32
33
| 3
B
38 Forest
i
38
i | B - - - hd
M o4 b b \Primary Sources,{' Secondary Sources ,{ Eisting Management Practices ,{ Future Mamagel( ¥

& Unknown Zone

,.l start " . 5 o skrop 7 Q‘)U o [Ba:5h sEsem
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s EFEEE I EE |®
U.S. Environmental Protection Agency E
STEPL - Spreadsheet Tool for Estimating Pollutant Load

fecent Additions | Contact Us | Print Yersion ~ Search GO
EP Home = STEPL

Welcome to STEPL http://it.tetratech-ffx.com/stepl

Access STEPL Data

Server for Input Data

Models and

Dacumentation iﬁd

Spreadsheet Tool for Estimating Pallutant Load (STEPL) employs simple algarithms to calculate nutrient and
sediment loads fror different land uses and the load reductions that would result frarm the implementation of
various best managerent practices (BMPs).STEPL provides a user-fiendly Visual Basic (WB) interface to
create a customized spreadsheet-based model in Microsoft (MS) Excel. It computes watershed surface
runoff, nutrient loads, including nitrogen, phosphorus, and 5-day biological oxygen demand (BODS); and
sediment delivery based on various land uses and management practices. For each watershed, the annual
nutrient loading is calculated based on the runoff volume and the pollutant concentrations in the runoff water
as influenced by factors such as the land use distribution and management practices. The annual sediment
load (gheet and rill erosion only) is calculated based on the Universal Soil Loss Equation (USLE) and the
sediment delivery ratio. The sediment and pollutant load reductions that result from the implermentation of
BMPs are computed using the known BMP efficiencies

&
3

Region 5 model is an Excel workbook that provides a gross estimate of sediment and nutrient load
reductions from the implementation of agricuttural and urban BMPs. The algarithms for non-urban
BMPs are based on the "Pollutants controlled: Caleulation and documentation for Section 319
watersheds training manual” (Michigan Department of Environmental Guality, June 1253). The
algorithms for urban BMPs are based on the data and calculations developed by lllinois EPA. Region
5 model does not estimate pollutant load reductions for dissolved constituents

Questions? Please contact:

STEPL E-mail support

Telephane support (EPA and EPA clients anly): (703)385-8000 (Ting Dai or Henry Manguerra)
Developed for EPA Office of Water

Grants Reporting and Tracking System

By Tetra Tech, Inc

Last iised: HY2003

EP4 Home | Privacy and Security Notice | Cortact Us .

=10/ x|
Fie Edt View Favorites Tooks Help |@
o - 5 - D ] 2] Qsern Calrvones vecs 3| By b 0 - =)

@G0 | Lnks ¥

Addrass [&] hp:/fhudson. betrabedtffx.comfwebsite/steplfviewer.im

’_ﬂ',;STEPL Model Input Data Server

Step 1: Select a state ! Step 3: Activate the

Connecticut . Select tool and
District of Columbia click on the map to

Delaware j refine the area of
Florida
Georgia |
St Selecta coul
Adams =
Alamosa Generates a preformatted repart with

Arapshoe v, tables that you can paste directly irto
Archuleta. the STEPL workshests
Baca Custom

Bent LI

Or selecta HUC
14010003 : Eagle -

14010004 : Raaring Fork
14010005 : Colorado headwat
14010008 : Farachute-Roan  _4
14020001 East-Taylor

U

Generates preformated reports using
sustom percertages of HUE surface area

This tool can be used to estimate the landuse and animal distribution, number of septic
system and failure rate, and hydrologic group for your area of interest. These
information are required input for the STEPL model. The data are provided by HUCO
(overlay of county and 8-digit hydrologic unit houndary).

(@] Map: -922610,47 , 1676909,67 -- Image: 436 , 420 -~ ScaleFactor: 383764164397 1691 [ | |4 meemet 7

B B S ~ T =T ] == il |

Side 8 of 111 [ Fireball [ox

st | | 1] & © & 50 a || G e Pre i 1] E1e @& [ fa [CHEEp@QDLMPE zsm
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3. Septic system data

|Pnlygnn D ‘Nn. of Septic Systems [Population per Septic System [Septic Failure Rate,%o
5657 487 2.08 0.88
9682 1034 141 0.88
5805 571 2.36 .38
026 4z 2.00 0.28
10249 0 152 0.38
10338 0 1.52 0.88
[to407 o [152 [o88
[toazs 3 [152 [os
10526 332 0.37 0.28
10616 1 152 0.88
10697 0 1.52 .38
[1o704 o [152 [o.82
[to732 o [1.55 LR
[1o76s o [155 [0.88
[tosos o 046 [o88
[togte o o4 [os
10818 0 0.46 0.28
10847 o 0.46 0.38
[Total 2470 1.63 .38

Source: Mational Environmental Service Center: 1992 and 1998 summary of the status of onsite wastewater treatment systems in the United States

4. Hydrological Group

‘Pulygun D |Hyr]rulugical Group
o657 B
[ase2 B

Except from Wiight et al., 2004 Neighborhood Source Assessment VSA
Uniﬁed WATERSHED: ISLH\\AI}.R‘:H.LIJ: | Unique Ste ID:
DATE: | Assessep By: CAMERA ID: [ pics:

Subwatershed

A. NEIGHBORHOOD CHARACTERIZATION

and Site

Neighborhood Subdivision Name Neighborbood Area (actes)

Ifunknown, address (or streets) surveyed

Reconnaissance [

Residennal

Survey Os

Eat

ation? [ Y [N [] Unknown 1f yes, name and contact information

average single famity lo i

Je Famly Attached (Duplexes, Row Homes) <4 Y acre ] Multifamily (Apts, Townhomes, Condes)
de Family Detached i 1 =1 acre  [] Mobile Home Park

imated Age of Neighborhood years | Percent of Homes with Gasages % With Bavements % | INDEX*

Sewer Service? (Y [N (0]
Index of Infill. Redevelopment, and Remodeling [] No Evidence [] <3% of units [] 5-10% ] »10% ()

Neighborhood Source

Assessment

Record percent observed for cach of the following indicators,

depending o applicability and/or site complexity Comments/Notes

Percentage

B.

YARD AND LAWN CONDITIONS

. %o of lot with impenvious cover

Hot Spot Investigation [

9 of lot with gras cover

. % of lot with landscaping (¢.g.. mulched bed areas)

. % of lot wath base soll

Pervious Area

1 100%s

*Nate: B

Assessment BS.

%% of lot wath forest canopy

Streets and Storm B
Drain Assessment

. B

sce of permnent ivigation or “nontarget” irigation

O|O[&| |O|¢|o

| High:

. Proportion of teral hood turf lawns with following | Med

managerent statu

Low:

BS.

. Outdoor swimming pools” (Y [N [ Can't Tell - Estimated

BS.

e](e]

Junk or rash inyards? [ ¥ N[ Can't Tell

C.

DRIVEWAYS, SIDEWALKS, AND CURBS

1

. % of drivewavs that are impervious [ N/A
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Characteristics RSAT' [ SVAP?
- Bvaluation of in-stream habitat - Evaluation of in-stream hab Basic evaluation of in
- Developed for Mantgomery County | - Develeped by US EPA sfr‘e"'n: h;:‘l‘:\"uf
General - ldentifies channel eresion prcb em - Or'giﬁ: |y designec as a screaning N

Description

areas
- Parameters measured ot 400 &
intervals

tocl for determining if a stream is or
is nat supperting o designated
aquatic life use

- Dasi

by Soil Conservation Dis

ad to be conduc

agents with lendowner

Scoring System

& parameters, pts vary for sach

10 parameters, 20 pis 2ach

.Jp ta 15 parameters, 10 pts
=ach

Land Type

High gradient streams

High and low gradient streams

High gradiznt streams

Wotershed Type

Urbanized, nentidal

Re|c:five|',l natural, nentidal

Rural or :g"l:.JhL.r: , nentidal

Experience Level

Moderate

Low

Strengths

- User friendly
- Can evaluate both channe
conditions and macroinvertebrates

_c:||',l for the

- Tailored spec
Maryland Piedment region

- User friend ¥

- Ropid assessment

- Can ke integratea with bug and
WG monitering

- Great for valunteers

- Can be done state-wide with liftle

cation
ely accepted and used protoco

- Designad to 2ducate the
andewner

- Can provide landownars
with ideas for improvement
- Can pick and choose frem
parameters to customize to
site conditions

W

Veoknesses

- Stream drainage orea should be
less than 100 - 150 sq. mi.

- Mot intended for use in Coastal
Plain streams

- F'E-qL.Ency of intervals may be fime

- Miner modificafions may be
needed to reflect local characteristics

- Mesting with each
andowner could be time
intensive

- Would require madifications
far mare developed arsas

d5

1: Rapid Stream Assessment Technigue (R

S
Characteri

3. Sean

apid Bicassessment Protocel (REF)
tion porfion of the REP
ccoceroant Prote o] (SVAR) ]S04 199R)

table only addresses the Habitat Assessmant and Physiechamical

A companion software tool for use with AVGWLF is has been developed for evaluating the implementation of both agricultural and
non-agricultural pollution reduction strategies at the watershed level. This new tool, called PRedICT (Pollution Reduction Impact
Comparison Tool), allows the user to create various "scenarios” in which current landscape conditions and pollutant loads (both
point and non-point) can be compared against "future” conditions that reflect the use of different pollution reduction strategies
(best management practices) such as agricultural and urban BMPs, the conversion of septic systems to centralized wastewater
treatrent, and upgrading of treatrment plants fram primary to secondary to teriary. This tool includes pollutant reduction
coeficients for nitrogen, phosphorus and sediment, and also has built-in cost information for an assortment of pollution mitigation
techniques. Two different cost-accounting approaches are used in the present version to help a user identify the most efficient
reduction strategy in terms of both pollution reduction and cost. While information for PRedICT can be compiled manually, the
mast efficient way to accomplish this task is to use the AVGWLF watershed madeling system. Among others things, this tool
autormatically creates a "scenario” file that can be used as input to PRedICT. This input file contains useful infarmation on
watershed conditions and pollutant loads that can serve as the "initial" conditions fram which future scenarios can be developed

PENNSTATE

PRedICT Overview

PRedICT

Pollution Reduction Impact Comparison Taol

Version 1.0

| Create Scenario l

View Qutput |

@ hean Annual Load Analysis

" Flow-Based Load Analysis

Exit PRedICT

.psu.edu/

ICt

//www.pred

http

& Internet

<
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5

Estimated Load Reductions
Existing [Ibs) Future {IbBs)

UPLAND EROSION [ Taotal Total N Total P Total Total N Total P
RUMOFF Sediment Sediment

Fiow Crops [15.266.449 [izsiT [22.236 [13z3318 FEE J20.084

Hey/Pasture [1ieEz3 [77a [1.209 [1o0 083 [rnz2 [rao7

High Imensity Urban [15.151 [s19 [s8 [15.151 [s1a [se

Lo Intensity Urkxan [5.E07 [a7s [500 [65.E07 [37 [s0

Cher [543 526 [amza [505 [54a 626 EEFE] [sts
STREAKMEBANME EROSION [11.578.108 17273 [3.96+ [11.064.465 [1E.77= [a85
GROUNDWATER -
SUBSUBEACE [765 968 [14.708 [7a7.214 [ra.708
POINT SOLRCE
DISCHARGES 283 5e9 IEEE [263 69 [ra31a
SEPTICSYSTEMS [zn0.z98 [im [anz9e fim
TOTALS [z7 527 565 [1257 245 [2.165 [z5.027 098 (= |GERT]
FERCENT REDUCTIONS ER] [ [EE]
SCERSRIC COET 31,298,734 50
Agriculural BMP Cost oo E “Wastawsater Uparade Cost oo £ Urhen BMP Cost [on %

Dack | Perform Optimization | Generate Report Exit |

Management Zones Based
on Proximity to Water Body

e v e
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Watershed analysis is on ongoing

learning process — iterative & creative!

\
e
el DEVELOP ]
¥ 7 $ ,/’ MANAGEMENT MEASURES j
| | / L — g ; i Ll )
N/ = /,C/ SUMMARIZE /f +ID sovrees thet Secd
AW "1 1o be contfolle
Il Il f ; |NFORMAT|ON qUZﬁtIFY |oads . i
X :.F____(_‘"_—‘A—f‘ / TYPES of ,-WMTS IS AnaLysis Tools B
I\ !/f — K ANALYzE bpatfal . ﬂwsdﬁm" .g\"s «Spreadsheets l’
a— g, ireference smass bslance . biolegica
f'““ v/l 1/ DATA ;é_pmm temporal aslge:?s'mcnt *models |
/ / R: ----- A~ ]L’ENT'FY'@?S Pata ceview: 1
. < ~  COLLECT NEW DATA]  monitoring plon
E' (REATE A _‘ Collect exist rg) VePur{S data sets, o
¢ DATA }iWE’\T(J { and stal (eko\dsr mf-ormat‘on I
M i e —— - e .

3. An estimate of the water quality-based goals
expected to be achieved by implementing the measures
described in element 2 above.

To the extent possible, estimates should identify specific water
quality based goals, which may incorporate, for example: load
reductions; water quality standards for one or more

pollutants/uses; NPS total maximum daily load allocations;
measurable, in stream reductions in a pollutant; or
improvements in a parameter that indicates stream health
(e.g., increases in fish or macroinvertebrate counts). If
information is not available to make specific estimates, water
quality based goals may include narrative descriptions and
best professional judgment based on existing information.
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Goals: What do you want to achieve!

m |dentify water quality

based goals for the water
body

+General goals
+ Specific load reductions

m Stressors & sources to be
controlled linked to goals

m Prioritize the stressors &
sources according to your
goals

1, Build Partnerships

» Identify key staksholders
= |dentify issues of concem
= Set preliminary goals

= Develop indicalors

« Conduct public outreach

2 Characterize the Watershed
= Gather gxisting data and creale 3 watershed inventony
» Identify data gaps and collect additional data if needed

« Idenlify causes and sources of pollution that need to be confrolled ——
= Estimate polluiant loads Characterization and
Analysis Tools

3. Finalize Goals and Identify Solutions

Assigning
» Sat overall goals and management abjectives
tasks, e

» Identify crifical aroas
iImplementing

» Develop managemeant measures 1o achieve goals

actions, and
monitoring

.
* Identify tack and Erancial assistance neaded Io implement plan
progress ' m——— ﬁ
Watershed Plan
5. implement Watershed Plan Decument
» Implement management stralegies.

entation of management measures
rd mieting watershed goals

= Canduct manilieng
« Conduct information/education activities

6. Measure Progress and Make Adjustments
# Review and evaluate information

= Share results

» Prepane annual work plans

# Report back to stakeholders and others

» Maie adjustments 1o program
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EPA’s Nine Elements of Plans

d. Estimate technical and financial assistance needed
e. Develop an education component

f. Develop a reasonably expeditious project schedule
g. Describe interim, measurable milestones

h. ldentify indicators to measure progress

i. Develop a monitoring component

Source: US EPA, 2004 319 Supplemental Guidelines

Asking the right questions . . .

® Who can help implement the BMPs or controls?
+ Agencies, businesses, non-profits, citizens, producers
m How can they be implemented?
+ What has been done in the past?
+ How well did it work?
+ Can we do it (or adapt it) here?
m When can we get started?
+ Reasonable short-term actions
+ Long-term or major actions
m How do we know if it’s working?
+ And what do we do if it's not?
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4. An estimate of the amounts of technical and
financial assistance needed,

associated costs, and/or the sources and authorities
that will be relied upon to implement the plan. As
sources of funding, Tribes should consider other
relevant Federal, State, local and private funds that
may be available to assist in implementing the plan.

Technical & financial assistance

Funding sources

+ Grants, contracts, donations

+ Supplemental Env. Projects

Sources of technical assistance

+ Internal and external

¢ Volunteer and other monitoring

¢ Outreach and education support

+ Design/engineering assistance . WELLHEAD
Regulatory or other authority " PROTECTION
+ Health dept. planning/zoning AREA _
+ WHPP, SWPP, etc. | iy
Matching support sources

¢ Be creative!
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Cost data from South Branch of the
Yellow Medicine River implementation plan

Table 5.1

Control Measure YMRWD Incentive
Feedlot Runoff Reduction $10,000
Stream Buffer $200
Replace Open intakes w/ Blind intakes $500
Minimum Tillage 514
Nutrient Management (incorporation) $14
ISTS Upgrades $3.000
Conservation Reserve Program $100
Fencing $1
Rotational Grazing $20

Unit

Feedlot

Acre

Intake

Acre
Acre
ISTS
Acre
Feet
Acre

FC removal

90%
50%
50%
25%
90%
90%
50%
100%
50%

South Branch TMDL Implementation Plan Costs

Subshed| Area Stream & Stream Cultivated | Minimum Nutrient |[Feedlot| Feediot ISTS ISTS
Acres Ditch ft Buffer Cost Acres |Tillage Cost| Mgmt Cost # Cost # Cost

1 500 5383 $9,386 493 $6,907 $6,907 0 50 [ 524,000
2 1137 12233 $22 466 1080 $15,123 $15,123 1 $10,000 1 $3,000
3 2048 22031 540,462 1925 $26,950 $26,950 2 $20,000 10 $30,000
4 838 9016 516,557 771 $10,793 $10,793 2 $20,000 g 518,000
] 1032 11104 520,394 o088 $13,829 $13,829 0 50 [ $18,000
6 2616 28142 2563 $35,889 $35,880 1 $10,000 g 518,000
7 575 6189 572 $8,014 $8,014 0 50 4 $12,000
3 1746 18786 1692 $23,689 $23,689 2 $20,000 10 $30,000
9 994 10699 519,649 991 $13,881 $13,881 0 50 3 $9,000
10 2334 25108 546,111 2278 $31,888 $31,888 0 50 g 518,000
11 238 2562 $4,705 237 $3,324 $3,324 0 50 1 $3,000
12 959 10426 $19,148 9563 513,426 $13.488 0 50 2 56,000
13 649 6978 512,815 298 34177 4177 0 50 2 $6,000
14 352 3784 $6,950 27 $3,7492 53,792 a 50 2 56,000
15 2476 26633 548,914 2451 534,312 $34,312 1 $10,000 4 $12,000
16 808 5922 510,876 806 $11,286 $11,286 1 $10,000 2 $6,000
17 2097 6862 $12,602 2082 529,147 3 $30,000 10 $30,000
18 404 2067 $3,796 443 0 50 1 $3,000
19 2338 9466 317,385 233 3 530,000 5 $15,000
20 516 24062 544191 465 56,50 13 $130,000 20 $60,000
21 1358 4850 $8,907 1354 $18,956 0 50 2 $6,000
22 1252 9793 $17,985 1250 $17.494 $17.494 1 $10,000 T $21,000
23 806 9212 516,918 845 512524 $12,524 1 10,000 2 56,000
2 826 2099 $14,874 806 $11,282 $11,282 1 $10,000 T $21,000
25 685 4560 $8,375 677 $9,479 $9,479 2 $20,000 3 $9,000
26 10723 40583 574,533 10721 $150,089 | $150,089 18 $180,000 29 $a7.000
27 10010 34171 $62,757 10000 $139,094 | 5139994 17 $170,000 23 $69.000
28 G296 24109 344277 6295 $96,532 $96,532 11 $110,000 20 $60,000
29 6277 17607 $32,336 6275 $87,856 $87.256 ] $90,000 20 $60,000
30 7944 17521 532,178 7936 $111,110 | $111,110 7 570,000 13 $39,000

Totals | 71624 417958 $767,500 70560 | $987,840 | $987,840 96 $060,000 | 235 | 5705,000
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Coordinate with other water
resource and land use programs

Fan Do lt!

Standards, TMDLs
m Section 319, NPS Program

m Source Woater Protection
Plans local water utilities
Wetlands Protection
Programs
EQIP, CRP, BLM, USFS,
USFWS

More...

L

Section 303, Water Quality we

WAR FRIDIETION GO0-0RIINATIOE CRUMITTEE

5. Information/education component

a i i . = —————
An information/education component that
will be used to enhance public

understanding and encourage early and

continued participation in selecting, DISTRIBUTION
designing, and implementing the NPS

management measures that will be | FORMAT
implemented.”

What stage of outreach or education are we at? TARGET
ge of AUDIENCE
m Awareness

GOALS, oByee
m Education AND TASI(LWES'

m Action




Individual Use Support
in Oregos

Developing info/ed activities

m Define overall goal and objectives
Identify and characterize target audience

Create message(s) for target audience(s)

Distribute messages to the audiences

]
]
m Package the messages for distribution
]
]

Evaluate the information/education effort

6. A schedule for implementing the NPS
management measures identified in the
plan that is reasonably expeditious

m Who's going to do something?
®m What are they going to do?

m Where will they do it?

m When will they do it?

m How will they do it?

m Lots of detail for the short term

m Less detail for long-term projects
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7. A description of interim, measurable milestones for
determining whether NPS management measures or
other control actions are being implemented

m Tracking system for BMP implementation
m Usually describes implementation
steps, actions taken, etc.

m Tied to project schedule

m Helpful to put in a table

8. A set of criteria that can
be used to determine
whether the water quality-
based goals are being T
achieved over time and ;[ SRS
substantial progress is :'3;::‘;:‘2ﬁ’::“é‘;n‘;;;:i;;n;:m
being made towards =
attaining water quality-
based goals and, if not, the
criteria for determining
whether the watershed-
based plan needs to be
revised.




Types of indicators

m Environmental Indicators:
+ # of occurrences of algal blooms

¢ miles of streambank restored or fenced
off

# % increase in “healthy-stream” critters
¢ Increase in DO
o # of waterbodies restored
m Administrative/programmatic indicators
o # of BMPs installed
o # of newspaper stories printed
+ # of people educated/trained
+ # of public meetings held
+ # of volunteers attending activities
# # of storm drains stenciled

Example milestones

m Short-term (<I| yr)

# Achieve 25% reduction in sedimeiic iGau Ui 1,000
acres of ag land in the Cross Creek watershed by
implementing rotational grazing practices.

m Mid-term (1-4 yrs)

# Reduce streambank erosion and sediment loading
rate by 30% by reestablishing vegetation along
3,600 feet of Cross Creek.

m Long-term (>5 yrs)

# Restore upper reaches of 6 tributaries and create
buffer easements along 15,000 ft of Cross Creek
feeder streams.
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Planning to git ‘r done!

% Worksheet 12-1
Sample Implementation Plan Matrix
Watershed Goals
Goal 1: Restore water quality to meet designated uses for fishing
Objective 1: Reduce sedimentation by 20 percent
Respon. Total Funding
Tasks for G1/01 Party Costs Mechanism Indicators Milestones
Short Med Long Remaining
<1yr <3yr <7yr
Task 1 Local land $0 # acres donated 2 7 10 10
Seek donation of trust
conservation easements
from property owners
along Baron Creek
I/E Activities Task 1 Local land $3,000 Sect 319 # workshops held 3 3 0
Hold informational trust funding # participants 40 45
workshop with property # requests for 2 4
owners assistance
Develop brochures on
how to donate easements
Task 2 County park ~ $2,000/ County # miles purchased 2 4 7 5
Purchase greenway district mile general
alongside Baron Creek funds
I/E Activities Task 2
None

9. A monitoring component

to evaluate the

effectiveness of the
implementation efforts
over time, measured

against the criteria
established under element
8 above.
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Nine monitoring parameters for tribes

m Fundamental parameters
# Dissolved oxygen
+ pH
+ Water temperature
o Turbidity
m Intermediate parameters |
# Phosphorus i
# Total nitrogen
m Mature program reporting parameters
# Macroinvertebrates
o E. coli or enterococci
# Basic habitat information

What should we monitor?

® Indicators that:
¢ Characterize the watershed

# Define and/or refine your
understanding of the
problem(s), such as water
quality criteria violations, etc.

# Show changes in targeted
water quality or habitat
conditions

« Efficiently provide effective
management information
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Soil Moisture Regime

GruundwaterReg'mi \ / Sy‘aceFluwReg\me

Hydrologic
Regime

Competition  Disease &

Surface Inundation Regime

oH, ORP

Mutualism

& Predation

Parasitism

Salinity, Alkalinity, Hardness

Feeding

Reproduction —-3,| Biotif:
& 2 Production — ! Interactions

Target Structure & Compasition

sunight —»  Energy
Organic Matter Inputs — Regime

Matural Thermal Discharges

* Modified from Karr et al. (1986).

Temperﬁre i

Dissolved Minerals

FRESHWATER
TARGET
VIABILITY

Chemical k/( Dissolved Gases
Regime

A

Organic Compounds

< Radinactivity
Turbidity

|

k Woody Debris _ Riparian Canapy

A o
- Up/Down-Gradient Cantinuity
Physical €
Habitat  [€—VWater-Wetlanc-Land Connectivty

Sediment/Soil Regime
Geomarphology

Sail Moisture Regime

Groundwater Regime x/ Surface Flow Regime
|~

Hydrologic
Competiton  Disease & Regime

Mutualism . & Predation  Parasitism

Feeding

Reproduction —3| BiOtiF
1o &% Productian — Interactions

Target Structure & Compasition

Crganic Matter Inputs Regime
Matural Thermal Discharges

* Modified from Karr et al. (1986).

FRESHWATER
TARGET
VIABILITY

Surface Inundation Regime

Salintty, Alkalinity, Hardness

Diszolved Minerals

Chemical { Dissolved Gases
Regime

* Turhidity

k Woody Debris _ Riparian Canapy

) Up/Down-Gradient Continuity
Physical (€
Habitat  [€—WaterWetland-Land Connectivity

Sediment/Sail Regime
Geamarphalogy
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Digital dissolved
oxygen probes
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Other measures: conductivit

higher poorer
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Organisms can be categorized according to their
tolerance for pollution or poor habitat conditions

= ACROINVERTEBRATETAL =
GROUP 1 TAXA cope GROUP 2 TAXA CODE GROUP 3TAXA CODE
WATER PENNY LARVAE X DAMSELFLY NYMPHS BLACKFLY LARVAE
MAYFLY NYMPHS DRAGONFLY NYMPHS x AQUATIC WORMS X

STONEFLY NYMPHS

CRANE FLY LARVAE

MIDGE LARVAE

DOBSONFLY LARVE

BEETLE LARVAE

POUCH SNAILS

CADDISFLY LARVAE CRAYFISH LEECHES
RIFFLE BEETLE ADULTS Scups
OTHER SNAILS X cLAMS X

SOW BUGS /1SOPODS

Number of taxa present

Number of taxa present

3

Number of taxa present

N

Times index value of (3) =

Times index value of (2) =

6

Times index value of (1) =

Cumulative Index Value I

1/

3
9
L

——

BIOLOGICAL QUALITY ASSESSMENT SCALE
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ructure & Critter Cover
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Sediment Deposition

Poor Range
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Channel Alteration

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME

LOCATION

STATION #

RIVERMILE

STREAM CLASS

LAT

LONG

RIVER BASIN

STORET #

AGENCY

INVESTIGATORS

FORM COMPLETED BY

DATE
TIME

REASON FOR SURVEY

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

1. Epifaunal
Substrate/
Available Cover

2. Pool Substrate
Characterization

3. Pool Variability

SCORE

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full eolonization
potential (1.e., logs/snags
that are not new fall and
not fransient).

30-30% mix of stable
habitat; well-swited for
full colonization potential
adequate habitat for
maintenance of
populations; presence of
additional subsirate i the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequendly dismrbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obwious; substrate
unstable or lacking.

20 19 18 17 16

Mixture of substrate
materials, with gravel and
firm sand prevalent; reot
mats and submerged
vegetation corunon.

Mixture of soft sand. mud,

or clay; mud may be
dominant; some rect mats
and submerged vegetation
present.

All nmd or clay or sand
bottom; little or no root
mat; ne submerged
wvegetation.

Hard-pan clay or bedrock;
no root mat or 'n'EEE[ﬂILG]J

20 19 18 17

Even mix of large-

pools present,

15 14

Majority of paols large-
deep; very few shallow.

Shallow pools much more
prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

20 19 18
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8. Bank Stability
(score each bank)

SCORE__ (LB)
SCORE __(RB)

9. Vegetative
Protection (score
gach bank)

Note: determine left
or right side by
facing downstream.

SCORE__ (1B)
SCORE__(EB)
10. Riparian

Vegetative Zone

‘Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE __ (RB)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for futre

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 3-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded
areas; "Taw’” areas

frequent along straight
sections and bends;

problems. <5% of bank reach has areas of erosion. | floods. obvicus bank sloughing;
affected. 60-100% of bank has
erosional scars.
Left Bank 0 9 8 7 6 3 4 3 2 1 0
Eaght Bank 0 9 8 7 6 5 4 3 2 1 0
More than 90% of the 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
streambank surfaces and | surfaces coverad by native | surfaces covered by streambank surfaces
immediate riparian zone | vegetation, but one class | vegetation; disruption covered by 1
coversd by native of plants is not well- obvions; patches of bare | disruption of streambank:
vegetation, including represented: disruption soll or closely cropped vegetation 1s P

trees, understory shrubs,
or nonwoody
macrophytes; vegstative
disruption through grazing
of mowing minimal or not
evident; almost all plants
allowed to grow natura

evident but not affecting
full plant growth potential
[0 amy great extent; more
than one-half of the
potential plant stubble
height remaining.

vegetation common; less
than one-half of the
potential plant stubble
height remaining.

vegetation has been
removed to

5 cenfimeters or less in
average stubble height.

Left Bank 0 9

(¥
e
[

Eaght Bank 0 9

Width of iparian zone
=18 meters: human
activities (1e., parking
lots, roadbeds. clear-cuss,
lawns, or crops) have not
impacted zone.

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minmally.

(v
i
[

Width of dparian zone 6-
12 meters; human
activities have impacted
zomne a great deal.

Width of riparian zone <6
meters: little or no
ripanian vegetation due to
human activities.

Left Bank 0 9

v
i
[

Eight Bank 0 9

(¥
o
L
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NEMI v2.0

MEMI is a free, searchable clearinghouse of methods and
procedures for both regulatory and non-regulatory monitoring
purposes for water, sediment, air and tissues.

Launch NEMI

Disclaimer

Method Submission

Other Information

Links of Interest

Help/FAQ

Quick/Advanced Search
Use this option for a quick
search for methods by
analyte name or code (CAS™
number)

General Search

Select a specific method by
method number or search for
methods under general
cateqgaries

Regulatory Search

Search for methods approved
for drinking water or
wastewater regulations

Use NEMI first to compare and contrast the performance and relative
cost of analytical, text, and sampling methaods for environmental
Background monitaring.
Present & Future
What'S NEW? m

NEW! Beta Test new
methods in NEMI:

Population/community
Biological Protocols

Taricity Tests

NEW! USGS field methods

for measurement of pH,
D.0., conductance, redox,
alkalinity, and temperature,
Use the search options or
click here to view these
methods,

www.nemil.gov
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Develop
monitoring
objectives

Understand,
protect, restore
our waters

Designing a monitoring program

MAJOR TASKS AND ROLES IN A TYPICAL ENVIRONMENTAL MONITORING PROJECT

(on N ~ / ) G
L TP ' T T T T T

o Stahshsidens

Trctrecs TAC b "
\ A Tac

| MPLEMENTATION |

TIME TIME - Aaine naenn, ot 7

http://www.waterboards.ca.gov/index.html
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Technical
Expert

Data User

Technical
Leader

Trainer

Field
Operator

Community
Member

'El Stakeholders

QAPP

/

TAC : Review .

/

Equipment

\

\
Stakeholders

Stakeholders

|L IMPLEMENTATION J—

TIME -
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